There were, however, additionally 2 minute spindle cell sarcomata arising in femoral periosteum and non-neoplastic periosteal proliferation was observed. The differences of these FBJ fibroblastic sarcomata from murine osteosarcoma-either spontaneous or induced by Sr 90-are emphasized. Furthermore, their deviation from the structural pattern and behaviour of human osteosarcoma is discussed.
tumour of the former group.
Of soft tissue origin, these FBJ sarcomata have a characteristic histological appearance and are of low grade malignancy. Although occasional islets of cartilage osteoid and bone were noted, these were regarded as indicative of evolutionary metaplasia in the collagenous matrix of pleomorphic fibroblastic sarcoma. No tumour was acceptable as osteosarcoma of conventional type and osseous origin. There were, however, additionally 2 minute spindle cell sarcomata arising in femoral periosteum and non-neoplastic periosteal proliferation was observed. The differences of these FBJ fibroblastic sarcomata from murine osteosarcoma-either spontaneous or induced by Sr 90-are emphasized. Furthermore, their deviation from the structural pattern and behaviour of human osteosarcoma is discussed.
TUMOURS of osseous origin may be experimentally induced in laboratory animals by various methods, including external irradiation, the administration of bone-seeking radionuclides, intramedullary deposition of chemical carcinogens and subperiosteal sheathing with plastic film (Owen, 1969) . More recently their association with common viruses was reported by Markowa and Marek (1967) and also with oncogenic viruses by Finkel et al. (1966) , by and Soehner et al. (1970) .
Although rare, spontaneous osteosarcoma in mice has been reported by several authors (Dunn and Andervont, 1963; Heiple et al., 1968;  Pybus and Miller, 1940a, b; Albala and Esparza, 1969) .
Recently, Finkel et al. (1966) described the origin and some of the biological properties of a filtrable agent derived from an osteosarcoma in a 260-day-2 old male mouse of the CFI/Anl strain, in which the spontaneous incidence of malignant bone tumours is usually 1 or 2%. Type C virus particles (designated FBJ) were identified in the original tumour, suggesting an aetiological relationship (Biskis and Finkel, 1969) which was confirmed by cell-free passage of similar lesions to strains other than the CF1 mouse (Kelloff et al., 1969; Yumoto et al., 1970) . Subsequently, neoplastic transformation of rat embryo cells in vitro by FBJ virus was demonstrated by Rhim et al. (1969) , which, on injection into newborn NIH Swiss mice produced sarcomata of different histological types, including " osteoblastic sarcoma, osteogenic sarcoma and fibrosarcoma with osteoblasts and chondrocytes ".
Immunological studies have shown that FBJ virus contains the group-specific complement fixing antigen common to the leukaemia-sarcoma complex (Kelloff et al., 1969) . However, to date the virus has revealed no significant leukaemogenic activity, passage through a number of mouse strains having produced only sarcomata (Yumoto et al., 1970) .
The identification of a virus in intimate association with spontaneous murine osteosarcoma raises the question of its relevance to osteosarcoma in man as there is now a considerable body of independent immunological evidence suggesting the involvement of a viral agent in human osteosarcoma (reviewed by Moore, 1971 Histology.-All tumours, primary and transplanted, were prepared for microscopy by fixation in 10% neutral formalin or Bouin's fluid, embedded in paraffin and sectioned at 5 ,u. These were stained with Harris's haematoxylin and eosin; for reticulin after the method of Gordon and Sweet (1936) ; and for mucopolysaccharides with alcian blue and chlorantin fast red and 1-9 dimethyl-methylene blue (Taylor and Jeffree, 1969) .
Histochemistry.-Enzyme staining was performed on unfixed cryostat sections of first generation tumour transplants. These wvere stained by the method of Burstone (1958a, b) using naphthol AS-TR phosphate as substrate. For alkaline phosphatase, the naphthol AS-TR liberated by the enzyme at pH 8-3 was coupled with Fast Red TR (Brentamine Fast Red TR salt, I.C.I.).
Acid phosphatase was incubated at pH 5.4, and the same product coupled simultaneously with Fast Bordeaux OL (Echtbordosalz OL, Farbwerke Hoechst AG). The slides were counter-stained with Harris's haematoxylin to demonstrate the nuclei and mounted in PVP mountant (Pearse, 1960) .
Sections or imprint preparations of a number of tumour transplants were examined also for non-specific esterase, by the method of Gomori (1952) . Other preparations were examined for lactic dehydrogenase (Hess et al., 1968) and for succinic dehydrogenase (Nachlas et Table II ).
The tumour matrix is mostly fine fibrillar collagen which may, probably by maturation, become coarser in fibre structure or hyaline in appearance (Fig. 6, 7 and 8) . This is associated with minimal mucoid material shown by weak metachromasia and feeble staining with alcian blue. A few tumours contained areas where the hyaline matrix suggested illformed primitive cartilage or chondrosteoid, but the related cells retained their undifferentiated appearance and irregular distribution (Fig. 8) . In several tumours tiny islets of well-formed mature large celled cartilage were found sometirm'es undergoing ossification. Sparse small areas of rather acellular osteoid or bone was seen, these being mainly in larger patches of hyaline collagen (Fig. 9) (1). r. . and focal necrosis was seen in some of the transplants, also small cystic areasprobably due to matrix degeneration of a mucoid type. In 2 tumours (6 and 9) the pleomorphic cells included a larger proportion of round cells of uncertain type. No. 9 showed less matrix collagen and had a more metachromatic and alcianophilic matrix. The 2 periosteal tumours 4A and 7A (Fig. 1) were of pure spindle cell type, expanding the superficial periosteum to form a fusiform bulge on the bone cortex. These showed a fine pericellular reticulin network and in one (7A) mitoses were numerous (Fig. 1) . In several mice also there was periosteal reaction in the long bone and adjacent to a soft tissue tumour (Fig. 10) . Histological details are summarized in Table II .
HistocheMistry. The most noteworthy feature was the rich alkaline phosphatase content of many tumour cells which in this respect only resembled the cells of conventional human osteosarcoma. Many cells also contained a little acid phosphatase, a few being quite rich in this enzyme. Most tumour cells contained a considerable amount of lactic dehydrogenase and smaller quantities of succinic dehydrogenase and non-specific esterase.
DISCUSSION
Additional to the essentially fibroblastic nature of these tumours, they were of soft tissue origin, slow growth and of low malignancy. In these, and other features they differ from classic osteosarcoma of man (Table III) . If they have any human counterpart at all it is the less common parosteal or juxtacortical osteosarcoma which has less ominous microscopic structure than osteosarcoma of typical osseous origin. Juxtacortical tumours also are more slowly growing and less frequently metastasize. These FBJ murine tumours have some histological resemblance to the rare human osteosarcoma of somatic soft tissues; nevertheless, the latter are aggressive metastasizing neoplasms with a 5-year survival rate of about 20%-calculated from Tables 1 and  2 of Allen and Soule (1971) . This is within the range of human osteosarcoma of osseous origin for which the 5-year survival rates extend from 5% (Jaffe, 1958) to 22% (Lee and Mackenzie, 1964) .
That FBJ virus may induce a variety of tumour types has been shown by Kelloff et al. (1969) In this present grotp of virus induced tumours of soft tissues only the last feature appears. Although this may indicate that the FBJ tumour cells are potentially osteogenic, we have found much of this enzyme in cells of murine malignant lymphoma. Moreover, increased alkaline phosphatase activity has also been reported in murine leukaemia virus infections (Rich, 1968) . Thus the metabolic significance of this finding is unsure.
In other murine tumours examined (from Drs Pullinger and Loutit), criteria 1 and 2 supra are amply evident-thus again differing from the FBJ group. These obvious differences here emphasized lead to some doubt concerning the validity of comparing the FBJ virus tumours with osteosarcoma of man. The 2 tiny periosteal fibro-spindle cell sarcomata (4A and 7A) were more active as judged by their mitotic counts, but their relationship to periosteal tumours in man is speculative.
Although the histological structure of our FBJ virus tumours and their soft tissue origin indicates that they are not osteosarcomata of bone, this must not obscure that fact that this virus is oncogenic for murine connective tissues. Furthermore, the tumours of this series differ microscopically from sarcomata induced by MSV Harvey, as also from spontaneous and irradiation induced murine osteosarcomata.
